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METHOD AND SYSTEM FOR ASSESSING 
PLANT PARAMETERS AND PERFORMANCE 

OVER A GLOBAL NETWORK 

This application claims the bene?t of US. Provisional 
Patent Application Serial No. 60/211,877, ?led Jun. 14, 
2000, the entire content of Which is herein incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

This invention relates to assessing plant parameters and 
performance and, more particularly, to a method and system 
of assessing boiling Water nuclear reactor plant parameters 
and performance over a global netWork using categorized 
historical data from a boiling Water nuclear reactor ?eet. 

In order to assess boiling Water reactor plant parameters 
and performance, a historical database of plant parameter 
and performance data is maintained and regularly updated. 
Such data is useful to enable specialists to analyZe current 
data from a reactor plant to assess reactor performance and 
predict reactor behavior. 

For example, in a boiling Water nuclear reactor, the 
determining of Water chemistry characteristics including 
conductivity, key anionic species, radioactive products and 
the like is an important factor to assess plant parameters and 
predict reactor performance. Historical data is particularly 
useful for detecting fuel degradation due to mis-maintained 
Water chemistry and for evaluating long term effects such as 
radiation dose buildup in different reactor components. The 
information is also relevant to the general operation of the 
plant and the behavior of structural materials of Which the 
plant is constructed. Using historical data stored in a his 
torical database, effective engineering assessments can be 
used for assessing reactor problems, predicting reactor 
trends and performance and for improving reactor trends and 
performance. 

Current methods for compiling parameter and perfor 
mance data for the historical database, hoWever, require 
transmittal of data and engineering reports manually or in 
batch form. With the transmitted data, the data recipient can 
prepare trending and percentile graphics for plant assess 
ments determined based on the eXisting historical data. The 
process is time consuming and inef?cient. Moreover, the 
process restricts the ability to perform past and future 
assessments in a single time span While also restricting 
access and use of data to a limited number of specialists. 

BRIEF SUMMARY OF THE INVENTION 

In an eXemplary embodiment of the invention, a method 
of assessing plant parameters and performance over a global 
netWork includes (a) compiling plant parameter and perfor 
mance data from a plurality of operating plants, (b) storing 
the plant parameter and performance data in a categoriZed 
historical database, and (c) enabling access to the historical 
database over a global netWork. Step (a) may be practiced by 
receiving the plant parameter and performance data from the 
plurality of operating plants over the global netWork. The 
method may additionally include comparing plant parameter 
and performance data among the plurality of operating 
plants based on the plant parameter and performance data 
stored in the historical database. In this conteXt, step (b) is 
practiced by storing the plant parameter and performance 
data in the categoriZed historical database according to plant 
type, Wherein the comparing step is practiced by comparing 
plant parameter and performance data by plant type. The 
method may include performing engineering assessments 
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2 
based on the plant parameter and performance data stored in 
the historical database. Step (c) may be practiced by 
enabling categoriZed access to the historical database 
according to input parameters. 

In one arrangement, a plurality of operating plants are 
boiling Water nuclear reactor plants, Wherein the plant 
parameter and performance data includes reactor Water 
chemistry characteristics and reactor performance data. In 
this conteXt, step (c) is practiced by enabling access to the 
historical database to determine current reactor performance 
trends and to predict future reactor behavior. Step (c) may be 
further practiced by enabling categoriZed access to the 
historical database according to input parameters and by 
displaying data for a particular one of the plurality of 
operating plants. 

In another exemplary embodiment of the invention, a 
computer system for assessing plant parameters and perfor 
mance over a global netWork includes at least one user 

computer running a computer program that effects compil 
ing of plant parameter and performance data from a plurality 
of operating plants. The user computer stores the plant 
parameter and performance data in a categoriZed historical 
database. The system server runs a server program, Wherein 
the user computer and system server are interconnected by 
a computer netWork. The system server enables access to the 
historical database over the computer netWork. 

In still another eXemplary embodiment of the invention, a 
computer program embodied on a computer readable 
medium for assessing plant parameters and performance 
over a global netWork is con?gured to effect the method of 
the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of the Web site database 
architecture; 

FIG. 2 is a sample screen for selecting elements to vieW; 

FIG. 3 is a sample input screen; 
FIG. 4 is a sample screen shoWing selection of input 

parameters for interactive assessments; 
FIG. 5 is a sample screen illustrating an eXample output 

plot of data from the interactive evaluation of the parameter 
of interest for a speci?c plant; and 

FIG. 6 is a schematic block diagram illustrating the 
components of a computer. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The plant assessing system implemented in the diagrams 
of FIGS. 1—5 is preferably a broWser-based system in Which 
a program running on a user’s computer (the user’s Web 
broWser) requests information from a server program run 
ning on a system server. The system server sends the 
requested data back to the broWser program, and the broWser 
program then interprets and displays the data on the user’s 
computer screen. The process is as folloWs: 

1. The user runs a Web broWser program on his/her 
computer. 

2. The user connects to the server computer (e.g., via the 
Internet). Connection to the server computer may be 
conditioned upon the correct entry of a passWord as is 
Well knoWn. 

3. The user requests a page from the server computer. The 
user’s broWser sends a message to the server computer 
that includes the folloWing: 
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the transfer protocol (e.g., http://); and 
the address, or Uniform Resource Locator (URL). 

4. The server computer receives the user’s request and 
retrieves the requested page, Which is composed, for 
example, in HTML (Hypertext Markup Language). 

5. The server then transmits the requested page to the 
user’s computer. 

6. The user’s broWser program receives the HTML text 
and displays its interpretation of the requested page. 

Thus, the broWser program on the user’s computer sends 
requests and receives the data needed to display the HTML 
page on the user’s computer screen. This includes the HTML 
?le itself plus any graphic, sound and/or video ?les men 
tioned in it. Once the data is retrieved, the broWser formats 
the data and displays the data on the user’s computer screen. 
Helper applications, plug-ins, and enhancements such as 
J avaTM enable the broWser, among other things, to play 
sound and/or display video inserted in the HTML ?le. The 
fonts installed on the user’s computer and the display 
preferences in the broWser used by the user determine hoW 
the text is formatted. 

If the user has requested an action that requires running a 
program (e.g., a search), the server loads and runs the 
program. This process usually creates a custom HTML page 
“on the ?y” that contains the results of the program’s action 
(e. g., the search results), and then sends those results back to 
the broWser. 

BroWser programs suitable for use in connection With the 
plant assessing system of the present invention include 
Netscape® Navigator available from Netscape® Commu 
nications Corporation and Internet Explorer available from 
Microsoft® Corp. 

While the above description contemplates that each user 
has a computer running a Web broWser, it Will be appreciated 
that more than one user could use a particular computer 
terminal or that a “kiosk” at a central location (e.g., a 

cafeteria, a break area, etc.) With access to the system server 
could be provided. 

It Will be recogniZed by those in the art that various tools 
are readily available to create Web pages for accessing data 
stored on a server and that such tools may be used to develop 
and implement the plant assessing system described beloW 
and illustrated in the accompanying draWings. 

FIG. 6 generally illustrates a computer system 201 suit 
able for use as the client and server components of the plant 
assessing system of the invention. It Will be appreciated that 
the client and server computers Will run appropriate softWare 
and that the client and server computers may be someWhat 
differently con?gured With respect to the processing poWer 
of their respective processors and With respect to the amount 
of memory used. Computer system 201 includes a process 
ing unit 203 and a system memory 205. A system bus 207 
couples various system components including system 
memory 205 to processing unit 203. System bus 207 may be 
any of several types of bus structures including a memory 
bus or memory controller, a peripheral bus, and a local bus 
using any of a variety of bus architectures. System memory 
205 includes read only memory (ROM) 252 and random 
access memory (RAM) 254. A basic input/output system 
(BIOS) 256, containing the basic routines that help to 
transfer information betWeen elements Within computer sys 
tem 201, such as during start-up, is stored in ROM 252. 
Computer system 201 further includes various drives and 
associated computer-readable media. A hard disk drive 209 
reads from and Writes to a (typically ?xed) magnetic hard 
disk 211; a magnetic disk drive 213 reads from and Writes to 
a removable “?oppy” or other magnetic disk 215; and an 
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4 
optical disk drive 217 reads from and, in some 
con?gurations, Writes to a removable optical disk 219 such 
as a CD ROM or other optical media. Hard disk drive 209, 
magnetic disk drive 213, and optical disk drive 217 are 
connected to system bus 207 by a hard disk drive interface 
221, a magnetic disk drive interface 223, and an optical drive 
interface 225, respectively. The drives and their associated 
computer-readable media provide nonvolatile storage of 
computer-readable instructions, SOL-based procedures, data 
structures, program modules, and other data for computer 
system 201. In other con?gurations, other types of 
computer-readable media that can store data that is acces 
sible by a computer (e.g., magnetic cassettes, ?ash memory 
cards, digital video disks, Bernoulli cartridges, random 
access memories (RAMs), read only memories (ROMs) and 
the like) may also be used. 
A number of program modules may be stored on the hard 

disk 211, removable magnetic disk 215, optical disk 219 
and/or ROM 252 and/or RAM 254 of the system memory 
205. Such program modules may include an operating 
system providing graphics and sound APIs, one or more 
application programs, other program modules, and program 
data. A user may enter commands and information into 
computer system 201 through input devices such as a 
keyboard 227 and a pointing device 229. Other input devices 
may include a microphone, joystick, game controller, satel 
lite dish, scanner, or the like. These and other input devices 
are often connected to the processing unit 203 through a 
serial port interface 231 that is coupled to the system bus 
207, but may be connected by other interfaces, such as a 
parallel port interface or a universal serial bus (USB). A 
monitor 233 or other type of display device is also connected 
to system bus 207 via an interface, such as a video adapter 
235. 

The computer system 201 may also include a modem 237 
or other means for establishing communications over the 
Wide area netWork 239, such as the Internet. The modem 
237, Which may be internal or external, is connected to the 
system bus 207 via the serial port interface 231. A netWork 
interface 241 may also be provided for alloWing the com 
puter system 201 to communicate With a remote computing 
device 250 via a local area netWork 258 (or such commu 
nication may be via the Wide area netWork 239 or other 
communications path such as dial-up or other communica 
tions means). The computer system 201 Will typically 
include other peripheral output devices, such as printers and 
other standard peripheral devices. 
As Will be understood by those familiar With Web-based 

forms and screens, users may make menu selections by 
pointing-and-clicking using a mouse, trackball or other 
pointing device, or by using the TAB and ENTER keys on 
a keyboard. For example, menu selections may be high 
lighted by positioning the cursor on the selections using a 
mouse or by using the TAB key. The mouse may be 
left-clicked to select the selection or the ENTER key may be 
pressed. Other selection mechanisms including voice 
recognition systems, touch-sensitive screens, etc. may be 
used, and the invention is not limited in this respect. 

In a boiling Water nuclear reactor, it is important to 
maintain and periodically sample Water chemistry for char 
acteristics such as conductivity, key species, radioactive 
products and the like. Improperly maintained Water chem 
istry can result in fuel degradation, thus reducing plant 
performance. Using historical data, for example, of similar 
type plants and Water chemistry, engineers can assess plant 
parameters and performance of a currently operating plant. 
Historical data can also be used to assess general operation 
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of the plant and behavior of structural materials of Which the 
plant Was constructed. Such information is invaluable for 
engineering assessments, predicting trends, etc. 

The process schematic in FIG. 1 shoWs the interactivity 
betWeen the user and the server site for submittal of data, 
vieWing performance trending data and graphical reports 
generation. Referring to FIG. 1, from a home page or server 
site 10, a user can select an analysis link 12 or a link 14 for 
submitting plant information to the database. The analysis 
link 12 provides access to the historical database and/or 
consultation comments at a page 16. For example, as shoWn 
in FIG. 2, the user can access the historical database accord 
ing to input parameters to display a particular graphical 
representation. In FIG. 2, the user selects the ?eld of interest: 
(1) FeedWater, (2) Reactor Water or (3) INPO & WANO 
Plots for vieWing. FIGS. 3—5 illustrate another example of 
access to the historical database, Wherein FIG. 3 provides 
links to options for Yearly Averages, Cycle Averages or 
Daily Averages. In FIG. 4, the user has selected “Daily 
Averages,” and the user is prompted (e.g., via drop-doWn 
menus as illustrated) to input parameters for generating an 
output display based on historical data. FIG. 5 is an exem 
plary output plot. As noted, the historical data enables users 
to perform internal self-assessments for trends and compari 
sons by percentiles With other plants including other plants 
of the same type. CustomiZed capabilities can be also added 
as required. 

The users can also access consultation comments and 

engineering analyses based on data input via link 14. 
Through link 14, users submit categoriZed data using 

drop-doWn menus and the like. The server receives the 
categorized data and stores the data into the historical 
database via process link 20. 
A server access site 22 generates analysis data according 

to knoWn principles based on data submitted via link 14 and 
the historical data stored in the historical database. The 
server Web site 22 can generate analyses based on this data 
With respect to trending, comparisons With other plants, and 
percentiles of the entire ?eet. As such, users can readily 
interact With the Web site to perform self-assessments and 
compare plant performance With similar type plants. 

Block 24 represents engineering analyses that can be 
performed using plant data submitted through the Internet or 
via conventional means. The analyses are performed using 
knoWn high-level techniques based on the historical data 
stored in the historical database. The analyses are typically 
used for ?nding root causes for particular events, providing 
solutions and suggestions, and the like. When completed, the 
analyses are posted With commentary for user revieW via 
page 16. Alternatively, the analyses may be forWarded to the 
user by conventional means. 

In the folloWing example, an application of the invention 
Will be described in conjunction With a ?eet of boiling Water 
nuclear reactors and corresponding historical database. The 
invention, hoWever, is not meant to be particularly limited to 
the described application. Assume a particular reactor plant 
is having problems With cracking in a particular component. 
The plant engineers can sample and analyZe reactor Water 
chemistry and submit the data through the Internet via page 
18 for detailed engineering analysis and commentary. Plant 
engineers can also vieW historical data at page 16, particu 
larly relating to component cracking in the reactor ?eet of 
reactors of the same type. With this data, the users can make 
a preliminary assessment about possible causes and correc 
tions and compare their performance With other reactors. 
When the data is received, detailed engineering analyses 

can be performed as is conventional. In the present example, 
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6 
the analysis Will particularly revieW conductivity 
characteristics, chloride levels, and maintenance procedures 
such as Whether hydrogen or the like has been injected 
during operation. This information is compared With similar 
plants’ historical data stored in the historical database to 
determine deviations in level variations, etc., particularly in 
plants that did not experience cracking of the same compo 
nent. When the analysis is complete, a detailed report can be 
forWarded to the plant by any suitable means such as over 
the Internet or by conventional methods. 
The speci?c plant information can also be used or 

accessed by regulatory bodies, such as NRC for boiling 
Water nuclear reactors, to adjust inspection programs and 
schedules. 
With this invention, the user can interactively assess plant 

parameters and performance over a global netWork. The 
system alloWs the user to submit data and vieW the important 
plant performance information, such as chemistry element 
and nuclide data in a boiling Water nuclear reactor, trends, 
and comparisons using automated methods. Users can 
access drop-doWn menus or the like to select a particular 
parameter, such as a chemistry species in a boiling Water 
nuclear reactor environment to vieW its level against that 
level associated With the plant ?eet. Users can also select an 
element to vieW its historical trending. The data is compiled 
automatically in a historical database and provides auto 
matic plots of plant ranking, percentile and trending graph 
ics. The data evaluation is particularly suitable for under 
standing the root causes of any events and providing 
consultation services to users. 
While the invention has been described in connection 

With What is presently considered to be the most practical 
and preferred embodiments, it is to be understood that the 
invention is not to be limited to the disclosed embodiments, 
but on the contrary, is intended to cover various modi?ca 
tions and equivalent arrangements included Within the spirit 
and scope of the appended claims. 
What is claimed is: 
1. A method of assessing plant parameters and perfor 

mance over a global netWork, the method comprising: 
(a) compiling plant parameter and performance data from 

a plurality of operating plants, the plant parameter and 
performance data including at least Water chemistry of 
each of the plurality of operating plants; 

(b) storing the plant parameter and performance data in a 
categoriZed historical database; 

(c) enabling access to the historical database over a global 
netWork; and 

(d) comparing plant parameter and performance data 
among the plurality of operating plants based on the 
plant parameter and performance data stored in the 
historical database. 

2. A method according to claim 1, Wherein step (a) is 
practiced by receiving the plant parameter and performance 
data from the plurality of operating plants over the global 
netWork. 

3. A method according to claim 1, Wherein step (b) is 
practiced by storing the plant parameter and performance 
data in the categoriZed historical database according to plant 
type, and Wherein the comparing step is practiced by com 
paring plant parameter and performance data by plant type. 

4. A method according to claim 1, further comprising 
performing engineering assessments based on the plant 
parameter and performance data stored in the historical 
database. 

5. A method according to claim 1, Wherein step (c) is 
practiced by enabling categoriZed access to the historical 
database according to input parameters. 
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6. A method according to claim 1, wherein the plurality of 
operating plants are boiling Water nuclear reactor plants, and 
Wherein the plant parameter and performance data com 
prises reactor Water chemistry characteristics and reactor 
performance data, step (c) being practiced by enabling 
access to the historical database to determine current reactor 
performance trends and to predict future reactor behavior. 

7. A method according to claim 6, Wherein step (c) is 
practiced by enabling categoriZed access to the historical 
database according to input parameters and by displaying 
data for a particular one of the plurality of operating plants. 

8. A computer system for assessing plant parameters and 
performance over a global netWork, the computer system 
comprising: 

at least one user computer running a computer program 
that effects compiling of plant parameter and perfor 
mance data from a plurality of operating plants and 
storing of the plant parameter and performance data in 
a categoriZed historical database, the plant parameter 
and performance data including at least Water chemis 
try from each of the plurality of operating plants; and 

a system server running a server program, the at least one 
user computer and the system server being intercon 
nected by a computer netWork, the system server 
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enabling access to the historical database over the 
computer netWork and enabling comparing plant 
parameter and performance data among the plurality of 
operating plants based on the plant parameter and 
performance data stored in the historical database. 

9. Acomputer program embodied on a computer readable 
medium for assessing plant parameters and performance 
over a global netWork, the computer program comprising: 

means for compiling plant parameter and performance 
data from a plurality of operating plants, the plant 
parameter and performance data including at least 
Water chemistry from each of the plurality of operating 
plants; 

means for storing the plant parameter and performance 
data in a categoriZed historical database; 

means for enabling access to the historical database over 

a global netWork; and 
means for comparing plant parameter and performance 

data among the plurality of operating plants based on 
the plant parameter and performance data stored in the 
historical database. 


